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Abstract
Juvenile idiopathic arthritis is known to persist into adulthood which is associated with the development of a large number of
long-term consequences, including low quality of life.
The objective of the research was to evaluate quality of life in young adults with juvenile idiopathic arthritis and to analyze
the risk factors for the development of its low level using the 36-Item Short Form Health Survey.
Materials and methods. There were examined 135 adult patients with juvenile idiopathic arthritis without severe comorbidity
at the age of 18 to 40 years and 25 apparently healthy young adults of the same age and gender. Quality of life was evaluated
using the 36-Item Short Form Health Survey.
Results. In patients with juvenile idiopathic arthritis, the physical health score (44.8±9.9) was lower (p=0.001) as compared
to healthy individuals (55.7±6.9). Patients with juvenile idiopathic arthritis had lower indicators of physical functioning
(p=0.001), role functioning (p=0.001) and bodily pain (p=0.001) than healthy individuals. However, in patients with juvenile
idiopathic arthritis, the indicators of the mental health score and associated vitality, social functioning, role limitations due to
emotional problems and mental health did not differ from those in the control group. Prolonged morning stiffness (p<0.05)
and polyarticular variant of joint damage (p<0.05) were the risk factors for the development of low physical health score
in young adults with juvenile idiopathic arthritis. According to the articular juvenile arthritis damage index (p<0.001), the
presence of long-term articular damage was associated with high physical health score. There were found no risk factors for
the development of low mental health score.
Conclusions. Young adults with juvenile idiopathic arthritis at the age of 18 to 40 years had worse quality of life than healthy
individuals of the same age and gender. They had worse physical well-being scores including physical functioning, role
functioning and bodily pain. The risk factors for the development of low physical health score in young adults with juvenile
idiopathic arthritis were the presence of prolonged morning stiffness as a manifestation of disease activity and polyarticular
variant of joint damage, while the presence of prosthetic joints improved their physical health score.
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Problem statement and analysis of the
recent research
Quality of life (QoL) is known to be impaired in patients with
long-term pain syndrome. Juvenile idiopathic (rheumatoid)
arthritis (JIA) is an umbrella term to encompass a number
of rheumatic diseases that manifest themselves in childhood
and are accompanied by long-term pain syndrome due to
inflammatory changes in the musculoskeletal system. Juvenile
idiopathic arthritis is known to persist into adulthood in 30
[1, 2] to 50-60% [3, 4] of cases which is associated with the
development of a large number of long-term consequences
affecting QoL in such patients. Thus, 80% of adult patients
with JIA require various forms of pain relief (analgesia), 50%
of adult patients with JIA suffer from functional disorders of
different severity degrees, 50% of such patients require joint
replacement, and 22% of patients have eye problems due to
uveitis [5].
Over the past 10 years, many attempts have been made
to develop the system for evaluating the long-term outcomes
of JIA. Different questionnaires are used to evaluate disease
severity, disability and QoL in patients with JIA in both child-
hood and adulthood. The 36-Item Short Form Health Survey
(SF-36) questionnaire provides an assessment of both physical
and mental well-being which, in turn, are associated with dis-
ease activity and patient’s functional capacity that may change
over the course of the disease. Long-term outcomes of JIA
depend on its clinical variant, disease activity, and the degree
of involvement of certain target organs in the pathological pro-
cess, as well as therapy received, its effectiveness, dosage, and
duration. Most frequently, side effects result from long-term
use of glucocorticoids (GC) and the absence of adequate re-
sponse to synthetic and immunobiological disease-modifying
drugs. In addition, hip damage, cervical spine involvement
and uveitis which may affect QoL in patients are considered
as unfavourable prognostic factors in JIA leading to disability
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as well.
The objective of the research was to evaluate QoL in
young adults with JIA and to analyze the risk factors for the
development of its low level using the 36-Item Short Form
Health Survey (SF-36).
1. Materials and methods
The study included 160 young adults at the age of 18-40
years. Among them, there were 135 adult patients with a
history of JIA regardless of the presence or absence of active
inflammation at the time of examination without severe co-
morbidity and 25 apparently healthy young adults of the same
age and gender (the control group). Patients with systemic
JIA, organic brain pathology, encephalopathy associated with
arterial hypertension, diabetes mellitus, chronic renal failure,
and those with glomerular filtration rate < 90 ml/min were
excluded from the study.
The study group included patients residing in different
regions of Ukraine who, in childhood, were diagnosed with
JIA according to the classification criteria of the International
League of Associations for Rheumatology [6] during 1984-
2016. All the patients over 18 years of age were examined
by an adult rheumatologist as outpatients or inpatients in
the Oleksandrivska City Clinical Hospital, Kyiv from April
2015 to December 2017. There were analyzed the patient’s
age at disease onset, JIA duration, the delay period in the
diagnosis, the first clinical manifestations in childhood and
clinical manifestations at the time of examination in adulthood,
long-term articular and extra-articular damage according to
the articular juvenile arthritis damage index (JADI-A) and the
extra-articular juvenile arthritis damage index (JADI-E) [7],
laboratory findings and therapy received.
Quality of life in patients with JIA was evaluated using
the SF-36. The SF-36 is a multipurpose, short-form health
survey with 36 questions. We used licensed access (license
QM037587) intended for pure non-commercial research from
the Office of Grants and Scholarly Research (OGSR) provided
by Optuminsight Life Sciences, Inc. (USA). This version
includes new 2009 US general population norms together
with 1998 general population norms.
Table 1 presents general characteristics of patients. Men
accounted for 45.2% of patients; the average age was 23.3
years and the average disease duration was 12.7 years. Patients
with persistent oligoarthritis, rheumatoid factor (RF) negative
(seronegative) polyarthritis and enthesitis-related arthritis pre-
vailed. Most (58%) patients previously received basic therapy
with methotrexate and systemic GC or were undergoing it at
the moment of examination.
Statistical analysis was carried out using descriptive statis-
tics. The data were presented as the mean ± standard devia-
tion (SD) for continuous variables if variables were normally
distributed, and the median (25% quartile; 75% quartile) if
variables were distributed in the opposite direction. Addi-
tionally, the minimum and maximum values were presented.
The distribution of data was verified using a nonparametric
test, namely the Kolmogorov-Smirnov test. To compare study
groups by quantitative traits, the Mann-Whitney U test, the
Student’s t-test and dispersion analysis were used; to com-
pare study groups by qualitative traits, the Pearson Chi-square
test was applied. The p-value <0.05 was considered statisti-
cally significant. For the analysis, the Statistica 6.0 software
packages (Copyright StatSoft, Inc.) were used.
2. Results
When analyzing QoL in patients with JIA according to the
SF-36 regardless of JIA variant, their physical component
score (PCS) (44.8±9.9) was found to be lower (p=0.001) as
compared to healthy individuals (55.7±6.9) of the same age
and gender. Accordingly, patients with JIA had lower indica-
tors of physical functioning (PF) (p=0.001), role functioning
(RF) (p=0.001) and bodily pain (BP) (p=0.001) than healthy
individuals. However, in patients with JIA, the indicators of
the mental component score (MCS) and associated vitality
(VT), social functioning (SF), role limitations due to emo-
tional problems (RE) and mental health (MH) did not differ
from those in the control group.
We evaluated the risk factors for developing low QoL,
namely physical and mental well-being in adult patients with
JIA depending on clinical manifestations using the SF-36.
Thus, prolonged morning stiffness (p<0.05) and polyarticular
variant of joint damage (p<0.05) were found to be the risk fac-
tors for the development of low physical well-being in young
adults with JIA (Table 3). The presence of long-term articular
damage according to the JADI-A was conversely associated
with high physical well-being that can be explained by the
fact that the JADI-A includes the indicator of the presence
of prosthetic joints which improve psychological function-
ing and QoL in patients. In young adults with low physical
health score, pain in the cervical spine in childhood was found
in 23.3% of individuals, arthritis affecting more than three
joints was detected in 67.8% of adult patients and symmetric
arthritis was seen in 47.8% of young adults as compared to
11.4%, 52.3% and 34.1% of patients with high physical health
score, respectively; however, this difference had only trend
toward statistical significance (p=0.076, p=0.081, p=0.094,
respectively).
When analyzing mental well-being in adult patients with
JIA, there were found no clinical manifestations which could
serve as risk factors for the development of low mental health
score (Table 4).
3. Discussion
This paper presents an analysis of QoL in 135 patients with
JIA at the age of 18 to 40 years. This is the first large-scale
clinical trial of QoL in adult patients with JIA on the territory
of Ukraine. Our trial is comparable in design with the trial
conducted by Foster HE et al. (2003) [8], although our study
included a larger number of patients with JIA - 135 versus
82 patients and somewhat younger patients (the average age
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Table 1. Characteristics of patients with JIA
Parameters Patients with JIA (n=135)
Male, n (%) 61 (45.2%)
Age, years (min-max) 23.3 (18.2-41.3)
Disease duration, years (min-max) 12.7 (1.3-27.6)
Age at disease onset, years (min-max) 9.04 (5.2-11.9)
Distribution of patients by JIA subtypes
RF (-) polyarthritis; n (%) 38 (28.1%)
RF (+) polyarthritis; n (%) 10 (7.4%)
Persistent oligoarthritis; n (%) 41 (30.4%)
Extended oligoarthritis; n (%) 23 (17 %)
Enthesitis-related arthritis; n (%) 23 (17%)
Table 2. QoL in patients with JIA according to the SF-36
Healthy individuals (n=25) Patients with JIA (n=118) p
PCS 55.7±6.9 (39.3; 66.2) 44.8±9.9 (17.2; 64.8) 0.001*
MCS 45.1±11.7 (17.4; 60.4) 45.7±11.1 (18.4; 66.4) 0.889
PF 94.7±8.7 (70; 100) 70.9±25.4 (0; 100) 0.001*
RF 83.8±19.5 (37.5; 100) 60.8±33 (0; 100) 0.007*
BP 84.5±21.6 (20; 100) 55.3±26.6 (0; 100) 0.001*
GH 60.1±17.1 (15; 82) 51.5±22.9 (5; 100) 0.083
VT 59.8±20 (12.5; 93.8) 54.6±21.1 (6.3; 100) 0.328
SF 80.5±18.2 (50; 100) 71.8±24.1 (0; 100) 0.201
RE 75±26.7 (25; 100) 67.2±33.4 (0; 100) 0.440
MH 68.4±18.9 (25; 100) 66±20.1 (10; 100) 0.842
Notes:
GH – general health;
p – a comparison of healthy individuals and patients with JIA.
was 23.3 years versus 30 years of age) with shorter disease
duration (12.7 years versus 21 years). However, we have
obtained different results concerning QoL. According to the
authors [8], patients had relatively satisfactory physical health
scores in impaired mental well-being that is fundamentally
different from our results. According to the results provided
by the authors [8], in patient with JIA, the indicator of un-
employment was high despite the excellent education that
can be explained by higher mental health score of patients
included in our study since most of them were students at the
moment of examination without any unemployment problems.
In addition, we have used a more modern updated version
of the SF-36 including new 2009 general population norms
together with 1998 general population norms that could affect
the research results as well.
Our results coincided with the study of QoL in patients
with JIA residing in different geographical areas [9] that in-
cluded 3, 167 patients from 16 Western European countries,
10 Eastern European countries and Latin American countries;
however, it did not include any patient from Ukraine. More-
over, QoL was evaluated in childhood using the Childhood
Health Assessment Questionnaire (CHAQ) with the assess-
ment of physical and mental health. According to authors,
disability and pain were the most important determinants of
physical and mental health regardless of where the participants
resided.
According to long-term trial of QoL in 2, 592 German
patients with JIA in comparison to German general population
(62% of the studied population constituted females with the
average age of 18 to 73 years) [10], in patients with JIA, there
were detected more health-related problems as compared to
the general population with the greatest difference in the pres-
ence of pain (patients with JIA -56% (95% CI 55-58%) versus
28% (95% CI 26-29%) in the general population) and anxi-
ety/depression (28%, 27-29% versus 4%, 4-5%). Lower QoL
in patients with JIA was associated with older age, female gen-
der, low level of education, active disease requiring rheumatic
treatment and disability. According to authors, health-related
QoL in patients with JIA was considerably lower than in
the general population. Since this study included patients
who were treated in the pre-biological era, new therapeutic
schemes available today might help to improve health-related
QoL in future.
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Table 3. Analysis of the risk factors for low PCS according to the SF-36
Clinical manifestations Low PCS according
to the SF-36
High PCS according
to the SF-36
p
Gender, m-1, f-2 47/46 25/17 0.226
Age at disease onset, years 9.5±5.6 9.1±4.8 0.774
JADI-A 0 (0; 0) 1 (0; 3) 0.001
JADI-E 0 (0; 1) 0 (0; 1) 0.427
Delay period in the diagnosis, months 3 (2; 12) 6 (1; 12) 0.751
Disease duration, years 10 (4; 18) 12 (6; 17) 0.710
Morning stiffness, min 40 (20; 60) 30 (10; 40) 0.019
Arthritis >3 joints 61 (67.8%) 23 (52.3%) 0.081
Hand arthritis 45 (50%) 19 (43.2%) 0.269
Symmetric arthritis 43 (47.8%) 15 (34.1%) 0.094
X-ray changes 13 (14.4%) 2 (4.5%) 0.169
Enthesitis 19 (21.1%) 7 (15.9%) 0.342
Dactylitis in childhood 13 (14.4%) 11 (25%) 0.095
Sacroiliitis in childhood
Detected with MRI 7 (7.8%) 2 (4.5%)
Clinically detected 8 (8.9%) 2 (4.5%)
Absent 74 (82.2%) 40 (90.9%) 0.581
Back pain in childhood 23 (25.6%) 7 (15.9%) 0.142
Type of arthritis
Oligoarthritis 50 (55.6%) 31 (70.5%) 0.038
Monoarthritis 3 (3.3%) 3 (6.8%)
Polyarthritis 38 (42.2%) 10 (22.7%)
Lymphadenopathy, splenomegaly 18 (20%) 6 (13.6%) 0.507
Rash 11 (12.2%) 4 (9.1%) 0.668
Fever 41 (45.6%) 19 (43.2%) 0.795
Uveitis 9 (10%) 10 (22.7%) 0.115
Pain in the cervical spine 21 (23.3%) 5 (11.4%) 0.076
Hepatomegaly in childhood 13 (14.4%) 3 (6.8%) 0.160
4. Conclusions
1. Young adults with JIA at the age of 18 to 40 years had
worse QoL than healthy individuals of the same age
and gender.
2. In adult patients with JIA at the age of 18 to 40 years,
physical well-being including PF (p=0.001), RF (p=0.001)
and BP (p=0.001) were impaired.
3. The risk factors for the development of low physical
health score in young adults with JIA were the presence
of prolonged morning stiffness as a manifestation of
disease activity and polyarticular variant of joint dam-
age.
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